Abstract: Reliable quantification of nitrous oxide emission is a key to assessing 33 efficiency of use and environmental impacts of N fertilizers in crop production. In this 34 study, N2O emission and yield were quantified with a database of 853 field 35 measurements in 104 reported studies and a regression model was fitted to the 36 associated environmental attributes and management practices from China's croplands.
the ever-increased application of N fertilizers had dramatically increased food 62 production albeit at significant environmental cost (Gruber & Galloway, 2008) .
63
Fertilized N in cropping systems could find its way to the atmosphere and aquatic and again impact on human health (Galloway et al., 2008; Farnworth et al., 2017) .
69
As a potent greenhouse gas, production and emission of nitrous oxide (N2O) in global 70 nitrogen (N) cycle is particularly important for climate change (Mosier et al., 1998) .
71
With a global warming potential (GWP) approximately 265 times as CO2 over a 100- (Table S1 ). We suspected an accidental misreporting of these values and 201 therefore excluded them. Interactions and co-dependence among variables were also 202 examined to avoid co-linearity among explanatory variables in the model (Table S2 ).
203
The effect of different explanatory parameters on the log-transformed response variable, into groups "Legume", "Rice", "Rice with cover crop" and "Other". Such classification 240 was based partly on expected differences and partly on the need to achieve a balanced 241 representation of data points in each class over the dataset. 
295
The R 2 of this model was 0.48, the RMSE was 5.5e-14 and the bias was -1.6e-15, with 296 no pattern in the residuals ( Figure S1 ). N rate was the main factor explaining the 297 variation in emissions, accounting for 24 % (Fig. 2a) Regardless of fertilizer types, "Other" crops, meaning maize, wheat etc., always 302 exhibited higher N2O emissions than the other three crop types at the same N 303 application rate (Fig. 3) ; followed by "Legume"; while the emission from "Rice" only 304 was higher than rice in combination with cover crops ("Rice with cover crop"). In terms 305 of fertilizer types, increase in N2O emissions with N application rate was greater from
306
"Mineral" (Fig. 3a) than from "Organic" (Fig. 3b ), especially at rates over 100 kg N ha -307 1 (due to the interaction with N rate). 
Spatial heterogeneity of emissions from rice cultivation

309
The calculated annual N2O emissions were seen to be highly variable spatially (Fig. 4) .
310
Annual N2O emissions per region were higher from the warm/humid climate regions of (Fig. 2b) . 
358
Emissions differed between fertilizer types in our model. With relatively high N input,
359
N2O emissions were significantly lower under organic (Fig. 3b) than under mineral 360 fertilizers (Fig. 3a) . This was in contrast to the finding of a meta-analysis of global data EF database estimated using full crop year. Nevertheless, N2O emissions in our study 384 could be in exponential response to N application rate as the model derived this study 385 was linear function of log-transformed dependent variables (Fig. 3) . Therefore, 
396
The above mentioned non-response could be used to explore the optimum N application 397 rate, which was indicated by a minimum yield-scaled emission among the existing N 398 application rates for a given system. A minimum yield scaled N2O emission was around 399 100 kg N ha -1 under mineral fertilizers (Fig. 5a-5d ) but in a range of 160-190 kg N ha -1 400 under organic fertilizers, for all crop types (Fig. 5e-5h ). The minimum yield scaled 401 emissions were more or less variable but low with cover crops (Fig. 5d and 5h ), N2O emissions from flooded rice were generally lower than for upland crops (Fig.3) .
410
Furthermore, emissions under rice with a cover crop were lower than under normal rice 411 without cover crops at a given mineral N rate, likely due to biological nitrogen fixation 412 by the cover crop, often as nitrogen fixing alfalfa (Supplement information).
413
Using the emission data from our database (Fig. 4) , a seasonal direct emission of N2O funding to support study at the University of Aberdeen, UK.
468 Table captions 666 Table 1 Reclassified parameters used in the fitted models. "Organic" application, and varying N application rates for the categories of four crop 676 types for ("Legume"; "Other"; "Rice"; "Rice with cover crop"). 
